Background Pregabalin is a gabapentinoid which has been shown to possess analgesic and anxiolytic properties. The present study aimed to assess the efficacy of a single dose of pregabalin on postoperative pain and preoperative anxiety in patients undergoing lumbar spine surgery. Materials and Methods Sixty adults posted for elective lumbar laminectomy and discectomy were randomly assigned to one of the three groups; Group C received placebo capsules, Group PI received pregabalin 150 mg, and Group P2 received pregabalin 300 mg capsules, 2 h prior to induction of anesthesia. The levels of anxiety and pain were assessed with respective 100 mm visual analog scale (VAS) score. Postoperative fentanyl consumption and occurrence of side effects were recorded. All patients were observed for 8 h, postoperatively. Results There was a significant reduction in preoperative anxiety in both pregabalin groups as compared to control group (p = 0.001). VAS score for pain (at rest and during movement) was significantly decreased at all time intervals in both PI and P2 groups as compared to control (p < 0.05). Fentanyl consumption in the postoperative period was significantly reduced in pregabalin groups as compared to control (p = 0.001). The level of sedation was higher in P2 group in the first 4 h (p < 0.05). The occurrence of postoperative nausea and vomiting was more in control group as compared to the pregabalin groups (p = 0.018). The incidence of dizziness and blurring of vision was significantly more in P2 group. Conclusion Single preoperative dose of pregabalin 150 or 300 mg was effective in reducing preoperative anxiety, postoperative pain and total fentanyl consumption in patients undergoing lumbar laminectomy and discectomy. However, the incidence of postoperative side effects such as sedation, dizziness and visual blurring was more in patients who received pregabalin 300 mg.
Introduction
Despite better understanding of acute pain physiology over the past decade, approximately 80% of patients undergoing surgical procedures experience postoperative pain. 1 Acute postoperative pain is a predictor of chronic pain syndromes as a result of surgery. 2 Although opioids are important component of postoperative pain management, they are as sociated with side effects, 3 and so, the multimodal analgesic approach has been recommended for the management of acute postoperative pain. 4, 5 Experimental models of neu ropathic pain and inflammatory hyperalgesia have shown that γ-amino butyric acid analogues, such as gabapentin and pregabalin, have antinociceptive and antihyperalgesic properties. It has been suggested that central neuronal sen sitisation may result in amplification of postoperative pain, 6 and that preoperative administration of gabapentin, before inflammatory trauma or surgical stimulation, may reduce the degree of central sensitisation. 7 Compared with gabapentin, pregabalin has better pharmacokinetic properties and fewer drug interactions, due to an absence of hepatic metabolism. 8 Apart from its analgesic potency, pregabalin possesses anxi olytic properties. 9 The primary objectives of this study were to investigate the effect of pregabalin premedication on preoperative anxiety and to evaluate the effect of pregabalin premedi cation on postoperative pain scores (both stationary and movement related) and opioid (fentanyl) consumption in patients operated for lumbar laminectomy and discecto my. The prevailing hypothesis was, with the decrease in preoperative anxiety, the management of postoperative pain would be better if these patients were given oral pre gabalin at a dose of 150 or 300 mg as compared to pla cebo. The secondary objectives were to investigate the side effects of pregabalin administration in these patients and to study the efficacy of pregabalin premedication in attenuating/modifying the hemodynamic and bispectral index (BIS) responses during induction of anesthesia and orotracheal intubation.
Materials and Methods
This was a prospective, randomized, doubleblind, place bocontrolled study. After obtaining approval from the in stitute's Ethics Committee, written informed consent was obtained from sixty adults of either sex between the age group of 18 and 65 years, belonging to the American Soci ety of Anesthesiologists physical status I and II, with symp toms of nerve root compression, posted for elective lumbar laminectomy and discectomy, were included in the study. Patients who were unable to understand the operation of patientcontrolled analgesia (PCA) device, with known al lergy to pregabalin/gabapentin and/or fentanyl, any history of drug and/or alcohol abuse, intake of nonsteroidal anti inflammatory drugs (NSAIDs) within 24 h prior to operation, impaired kidney function, taking sedatives or anticonvul sants and pregnant females were excluded from this study. The patients were randomized with computergenerated block randomisation, into three groups of 20 each, either to receive placebo (Bcomplex), pregabalin 150 mg or pre gabalin 300 mg, 2 h before anesthetic induction. All pa tients received 0.2 mg glycopyrrolate intramuscularly, 1 h before surgery. Patients' anxiety level was assessed by 100 mm visual analogue scale (VAS) in the ward before administration of the study drug. Assessment of the score was repeated in the preinduction room and in the oper ating room (OR). In the OR, patients' baseline pain inten sity at rest and during movement (from supine to lateral position) was assessed using VAS for pain. Simultaneous ly, baseline values of heart rate (HR), mean arterial blood pressure (MABP), BIS, respiratory rate (RR) and oxygen sat uration (SpO 2 ) were noted.
Anesthesia was induced with fentanyl 2 µg/kg, propofol 1.52 mg/kg and tracheal intubation facilitated with rocuro nium 1 mg/kg. Anesthesia was maintained with nitrous oxide and oxygen in 2:1 ratio with isoflurane (end tidal 0.8%-1.2%) and intermittent doses of rocuronium. Fentanyl was repeat ed as per requirement, at the discretion of the attending an esthesiologist. Mechanical ventilation was adjusted to keep the endtidal CO 2 concentration between 36 and 38 mmHg. Lactated Ringer's solution was used for maintenance require ments of fluids throughout the surgery. Monitoring during anesthesia consisted of continuous electrocardiogram, HR, SpO 2 , NIBP, BIS, airway pressure, temperature and end tidal anesthetic concentrations. BIS sensors were attached as per instructions of the manufacturer and connected to As pect2000 BIS monitor (Aspect medical system, Natick, MA, USA). All parameters were recorded at 15 min interval. After intubation, the eyes and face were covered with cotton pads. Patients were positioned prone on a Wilson's frame, with head in neutral position over a horseshoe headrest. Under proper aseptic precaution, the surgical site was infiltrated with lignocaine 1% with adrenaline (1:200,000). At the end of the surgery, patients were turned supine. Neostigmine 50 µg/kg and glycopyrrolate 10 µg/kg were given to reverse the residual neuromuscular blockade. Trachea was extubated when the patient was fully awake.
On arrival to the intensive care unit, patient's pain intensi ty at rest and during movement was assessed using pain VAS. Simultaneously, values of HR, MABP, RR and SpO 2 were noted and taken as the values at 0 h. Then, the measurements were repeated at hourly intervals until 8 h. Pain medications were converted to oral NSAIDs after the study period.
Patients were given a bolus dose of fentanyl 1 µg/kg through PCA pump. The incremental dose was set at 0.25-0.5 µg/kg with a lockout interval of 10 min and 4 h limit of 0.4 mg. No background infusion was given. All patients received oxygen through face mask with a flow of 3 L/min throughout the study period. A single observer, who was blinded to the groups, recorded all the measurements. Total dose of fentanyl consumed intra and postoperatively over the 8 h period was noted. Sedation was assessed using Ramsay 5 point sedation score at every 2 h up to 8 h. Adverse effects such as postoperative nausea and vomiting (PONV), dizziness, headache and visual blurring were noted.
Statistical Analysis
Sample size was computed to assess a mean difference of 15 mm in VAS score for pain between pregabalin groups and placebo group. With an assumption of standard deviation of 15 mm in each group, the required sample size for α-error of 0.05 and power of 80% was estimated to be 16 individuals per group. We included twenty patients per group to cover for dropouts from the study. Outcomes were analyzed using one way ANOVA for continuous variables and KruskalWallis test for categorical variables. Postoperative fentanyl consump tion was analyzed using oneway ANOVA and Fisher's exact test. The VAS for pain was compared by repeated measures analysis followed by multiple comparisons with least square deviation method. The incidence of side effects was analyzed Effect of Pregabalin on Postoperative Pain Yadav et al. 
Results
A total of sixty patients enrolled and completed the study. The demographic characteristics such as mean age, weight, duration of anesthesia and hemodynamic parameters were comparable in all the three groups (►Table 1). The intergroup comparison revealed comparable (p = 0.159) VAS scores for anxiety in Groups P1 and P2; however, the VAS anxiety score was significandy lower in Group P1 and Group P2 as com pared to Group C (►Table 2).
Intraoperative Hemodynamics
Baseline and postinduction MABP and HR were comparable in the three groups (►Table 1). During the first 4 min after intubation, the increase in MBP and HR was significantly less in the P2 group (►Table 3).
Effect on Bispectral Index
Baseline BIS was significantly less in Group P2, compared to Group C and Group P1 (►Table 1). Postinduction, it decreased in all the three groups, with the most significant decrease in Group P2 (►Table 4). Postintubation, an increase in BIS value was noticed in Group C (►Table 5) only during the first 2 min (p = 0.001).
Intraoperative Fentanyl Consumption
Total intraoperative fentanyl consumption was significant ly higher in Group C as compared to Group P1 and Group P2 whereas it was comparable in the P1 and P2 groups (►Table 6).
Mean Visual Analog Scale Scores for Pain at Rest and Pain on Movement
Both the mean VAS scores for pain at rest and pain on move ment in the first 8 h were significantly less in the pregaba lin groups (P1 and P2) as compared to placebo (p = 0.001).
However, they were comparable in P1 and P2 groups (►Figs. 1 and 2).
Total Postoperative Fentanyl Consumption
Fentanyl consumption in the postoperative period was sig nificantly reduced in P1 and P2 groups versus control group. However, it was comparable between P1 and P2 groups (►Table 6).
Side Effects
The level of sedation was higher in P2 group in the first 4 h. The incidence of PONV was significantly more in control group compared to P1 and P2 groups (p = 0.018). Dizziness and blurring of vision were seen significantly in more num ber of patients in Group P2.
Discussion
The current concept of multimodal postoperative analgesia is mainly based on the combination of opioids, NSAIDs or paracetamol and perioperative administration of local anes thetics. The use of opioids may be limited by adverse effects, such as nausea, vomiting, excessive sedation, pruritus and urinary retention which can prolong the postoperative re covery period. NSAIDs are associated with damage to gastro intestinal mucosa, bleeding, renal toxicity, allergic reactions and heart failure. 10 Cyclooxygenase2 selective NSAIDs may have prothrombotic properties, increasing the risk of stroke and myocardial ischemia. 11 Anxiety is an unpleasant emo tion and most patients awaiting elective surgery experience preoperative anxiety. It may also adversely influence anes thetic induction and patient recovery, as well as decrease pa tient satisfaction with the perioperative experience. Pregabalin has analgesic properties, 1215 opioidsparing ef fects 12, 13 and relieves anxiety. 14 Pregabalin probably reduces or modulates the release of excitatory neurotransmitters, 2,16 lead ing to reduction in the level of anxiety and pain. Although pre gabalin has been studied previously, a doseranging study has not been conducted in patients undergoing lumbar laminecto my and discectomy. In light of the previously published stud ies, we chose to evaluate the efficacy of pregabalin in doses of 150 and 300 mg in patients undergoing lumbar laminectomy and discectomy, respectively. The minimum recommended dose of pregabalin has been advocated to be 150 mg, but not all the previous studies with 150 mg pregabalin have shown a benefit. Therefore, we compared the dose response of 150 with 300 mg. In previous studies, pregabalin has been admin istered 1 h prior to induction of anesthesia. 1215 It has been observed that pregabalin displays a linear pharmacokinetics, and the time to peak plasma concentration is within 1 to 2 h. The decision to administer pregabalin 2 h prior to induction of anesthesia was primarily to ensure that the peak plasma effect of pregabalin has been achieved at the time of assessing anxiety prior to induction of anesthesia. The inclusion of a placebo group in our study was to evaluate the influence of anesthetic technique on postoperative pain relief. In this study, Effect of Pregabalin on Postoperative Pain Yadav et al.
the anesthetic regimen was standardised. Hence, the true pro tective effect of pregabalin could be revealed by comparing the analgesic outcome in the treatment and placebo groups. In this study, it has been observed that preoperative ad ministration of pregabalin in single dose of 150 and 300 mg was effective in significantly reducing preoperative anxiety as compared to placebo. At the same time, all our patients were arousable and responding to commands (respiratory assess ment score ≤3). Earlier, it has been observed that the decrease in anxiety after premedication with pregabalin 150 and 300 mg was similar to that of diazepam 5 mg in daycare gynecologi cal surgeries. 14 On the contrary, White et al 17 did not find any decrease in preoperative anxiety after administration of pre gabalin at doses from 75 mg to 300 mg. This could probably be due to the short time interval from administration of the study medication to induction of anesthesia in their study groups.
The mechanism by which pregabalin attenuates the pres sor and BIS responses to laryngoscopy and intubation is unknown. Our results suggested that a single oral dose of pregabalin 300 mg could significantly attenuate hemody namic response to tracheal intubation compared to placebo and pregabalin 150 mg. Baseline BIS was significantly lower in the pregabalin 300 mg group suggestive of increase in se dation/hypnosis level in this group even before induction. Induction of anesthesia expectedly decreased BIS in all the three groups, but the impact on BIS was greater in the pre gabalin 300 mg group. To our knowledge, no randomized controlled trial (RCT) has observed the effect of pregabalin premedication on hemodynamic and BIS response to laryn goscopy and tracheal intubation, till date.
It was also observed that pregabalin at doses of 150 and 300 mg might cause a reduction in intraoperative opioid con sumption. The total intraoperative fentanyl consumption in pregabalin group was significantly less as compared to pla cebo. On the contrary, all the previous studies have demon strated no effect on total intraoperative analgesic use. 15, 17 In the present study, the mean VAS pain scores at rest and on movement were decreased by pregabalin premed ication of 150 and 300 mg as compared to placebo, sug gesting that pregabalin effectively alleviates pain. The significant finding here is that pregabalin causes reduction in movementevoked pain. These results are similar to the findings of Jokela et al in which they found that the area under curve for VAS scores for pain at rest, 1 to 8 h after surgery, and on movement were lower in the pregabalin 150 mg group than that of placebo. 14 Similarly, another RCT in patients undergoing laparoscopic cholecystectomy concluded that postoperative pain (at rest and on move ment) scores were reduced in the pregabalin group in the first 24 h postoperatively. 15 On the contrary, Mathiesen et al in abdominal hysterectomy patients, observed that pain scores remained similar for both pregabalin as well as placebo groups. 18 In our study, premedication with both 150 and 300 mg doses of pregabalin resulted in significantly less con sumption of fentanyl in the first 8 h, postoperatively. Many studies sought to determine whether perioperative pregabalin was effective in reducing postoperative pain and whether it had opioidsparing effects. However, dif ferences in the pregabalin dosages and types of surgery have yielded contrasting results. Reuben et al observed that, in patients undergoing decompressive lumbar lami nectomy with posterior spinal fusion, pregabalin 150 mg before and after surgery was as effective as celecoxib in reducing postoperative pain and patientcontrolled mor phine consumption, and the combination of both drugs was most effective. 12 Mathiesen et al observed that prega balin at the dose of 300 mg causes 50% reduction in 24 h postoperative morphine requirement. 13 Jokela et al ob served that analgesia was better during the first 8 h post operatively, after premedication with pregabalin 150 mg in patients undergoing daycare gynaecological laparoscopic surgeries. 14 Agarwal et al in their study patients found that pregabalin premedication of 150 mg is an effective method of reducing postoperative pain and fentanyl con sumption. 15 In patients undergoing laparoscopic cholecys tectomy, administration of pregabalin 600 mg significantly reduced postoperative pain and morphine consumption, at the cost of increased incidence of dizziness. 16 On the contrary, White et al found that pregabalin at the doses of 75, 150, and 300 mg did not cause any postoperative pain relief. 17 This could probably be due to the nature of superficial surgical procedures with relatively low levels of pain in the postoperative period. Furthermore, patients were observed for only 2 h postoperatively whereas prega balin has a biological halflife of 5.5 to 6.7 h, and boluses of fentanyl were given to patients on complaining of moder atetosevere pain instead of PCA. Peng et al observed that pregabalin 75 mg provided limited analgesic benefit in the postoperative period. 19 In our study, the incidence of PONV was significantly less in pregabalin groups as compared to placebo. Explanation for this could be due to decreased amount of fentanyl consump tion in both intra and postoperative period. In a study by Jokela et al, the authors observed that incidence of PONV was same in pregabalin 75, 300 mg groups and placebo group. 14 Mathiesen et al found no difference in PONV in placebo and pregabalin 300 mg groups. 13, 18 Agarwal et al also did not ob serve any difference in PONV between pregabalin 150 mg and placebo groups in patients undergoing laparoscopic cholecystectomy. 15 Dizziness and somnolence have been demonstrated to be the most common adverse effects of pregabalin in con trolled studies of chronic pain. 20 In our study, the incidence of pregabalinrelated side effects such as dizziness and visual blurring was significantly more in pregabalin 300 mg group compared to control and pregabalin 150 mg groups. The level of sedation was also significantly higher in pre gabalin 300 mg group during the first 4 h postoperatively. Mathiesen et al observed increased sedation in patients receiving pregabalin 300 mg. 13 Agarwal et al found that 150 mg pregabalin was not associated with increased inci dence of sedation and side effects. 15 There are some limitations in our current study de sign. First, only a single dose of pregabalin was adminis tered before surgery, and the maximum dose in our study was 300 mg. However, since the halflife of pregabalin is 5.5 to 6.7 h, the effect of repeat doses of pregabalin remains to be studied. Second, we used a simple but well validated measure of acutestate anxiety, namely the VAS score, because of the limited time available to perform the pre operative assessments. Clearly, more sophisticated psycho logical testing procedures might have been able to ascertain subtle and more specific effects of the drug on the patients' level of acute anxiety.
Conclusion
From this study, we conclude that pregabalin in both the doses given 2 h prior to the surgery can significantly reduce preoperative anxiety and intraoperative requirement of fentanyl compared to placebo. Both the doses of pregaba lin significantly decreased postoperative pain VAS scores at rest and on movement during the first 8 h after surgery. Increased incidence of sedation, dizziness and visual blur ring was observed more with pregabalin 300 mg group, while reduced incidence of PONV was seen with either of the doses. Therefore, the single use of pregabalin in doses between 150 and 300 mg is both safe and effective for re ducing preoperative anxiety with a favourable postopera tive analgesic profile.
